Introduction
The Salton Sea is a closed sump. It is fed in small precipitation and runoff, but the greatest source is by local drainage.
This drainage is vital for the maintenance of irrigated agriculture in the Imperial Valley. Without the Sea as a great evaporation pond, the relatively impervious sub-soil would cause the productive topsoil to become salt-laden and sterile. If the level of the Sea should rise too far, the surrounding low-lying farm area will not drain and will be useless. Seen from another viewpoint the Sea has become a unique recreational resource in Southern California. The Sea provides for fishing and other water recreation, hunting, and contains a wildfowl refuge. The continued viability of the Salton Sea for these purposes depends on the maintenance of adequate water quality. While the drainage is also vital for the life of the Sea, it contains elements of its destruction. Without the drainage the Sea would dry up; with the drainage comes the dissolved minerals that are gradually but steadily increasing the salinity of the Sea. The salinity already exceeds that of the oceans, and it is predicted that within a few years the salinity will be so high as to begin the destruction of the fishery. Subsequently, all water sport and the wildfowl will be adversely affected.
All this has been exhaustively treated in several major studies (References 1-4), and the nature of the problems and proposed solutions will not be covered here. A brief, non-technical review of the history of the Salton Sea is given in Reference 5. It has long been recognized that geothermal development in the Imperial Valley could have effects on the Salton Sea, ranging from highly destructive to neutral to highly beneficial. For example. during some geothermal well tests made in 1962, a substantial quantity of hot brine flowed into the Salton Sea.
This was of sufficient concern to the Regional Water Quality Control Board (RWQCB) that resolutions were adopted prohibiting the practice (Ref. 6 ). On the other hand, it has been pointed out (Ref. Valley, however, the Salton Sea has accomplished the purpose of waste water disposal. If the waste waters are diverted to cool power plants, the feed to the Sea will be reduced. In this case the level of the Sea would fall to a new equilibrium value, and its salinity would be increased.
(The existing salt load would be diluted in less water even though the saline cooling tower blow-down would not be returned to the Sea.)
In Reference In Reference 12 it is calculated that such a power plant will require up to 3.7 acre-feet/day for a 10 MW capacity. Thus 1,000 MW of electrical capacity would require 135,000 acre-feet/year.
The conclusion to be drawn seems straightforward. If no control plan is implemented to correct the salinity problem of the Salton Sea. problem is different at the Salt.on Sea, however. Not only would regulations have to be met in the vicinity of the plant,* but attention must be given to the effect on the whole of the Sea. The reason is that while the flow through a major power plant is but a tiny part of the coastal ocean currents, the annual flow through a power complex might be a major fraction of the total content of the Salton Sea.
Thus the heat from a power plant will be a significant factor in the heat balancp of the Sea. If it is planned to save the condensate as desalted water (about 60,000
acre-feet/year), an equivalent amount of evaporative cooling water must be provided. Also, an equivalent amount of water could be used as injection fluid, to accompany the waste brine that was separated from the steam and then reinjected. Thus about 120,000 acre-feet of make-up water could be used by the generating complex. The effect of withdrawing 120,000 acre-feet/year from the Salton Sea has been shown.
Summary
The effects of geothermal development on the Salton Sea can range from near-catastrophic through neutral to beneficial. Possibly the most damaging would be the direct flow of geothermal brines into the Sea in large quantity (e.g., flow from several typical production wells).
Not only would the rate of salinity increase be noticeably accelerated.
but the added water would aggravate an already disturbingly high surface level situation. Both water quantity and quality considerations suggest 12 that the Salton Sea cannot be used as a repository for large amounts of geothermal brine. Regional Water Quality Control Board regulations already preclude this possibility.
Diversion of some of the inflow to the Salton Sea will have the beneficial effect of lowering the surface level, but will also tend to increase the salinity level. For the cooling water diversion to a 100 MW electric power plant, both effects are fairly small. For a 1,000 MW plant. the effects are substantial. Whether to permit such diversions is an important policy decision.
The use of Salton Sea water for injection fluid to maintain geothermal reservoir pressure will lower the elevation of the Sea and reduce its salinity. However, these beneficial effects will only be felt after the passage of many years. thus geothermal development does not offer an instant solution to the immediate problems of water quality in the Salton Sea. 
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